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(54) CnOCOB nOJlYHEHMil nPEnOJlMMEPOB C KOHMEBbIMM MMMflHbIMM TPYnnAMM 



(57) Pec|DepaT: 

Mcnonb30BaHMe: nonyHeHMe 
MaKpoMoneKyjiflpHbix aKTuearopoB aHUOHHOM 

nonMMepM3aiJ,MM naKiaMoe. CyinHocib 
M3o6peTeHM?i: BaanMOAeMCTBue onuroMepoB c 
KOHi^eBbiMM rMflpoKCMJibHbiMM rpynnaMU c 



M30-(Tepe)c|DTanonji-6MC-s-KanponaKTaMOM npn 
HarpeBaHMM b npucyrcTBHn 

TeTpa6yKTOKCMTMTaHa b KonnHecTBe 0,01-0,02 
MOJib/ji peaKL\MOHHoC^ CMecu B leHeHne 10-15 
MMH. 2 Ta6n. 
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(54) PROCESS FOR PREPARING PREPOLYMERS HAVING END IMIDE GROUPS 



(57) Abstract: 

FIELD: preparation of macromolecular 
activators of ionic polymerization of 
lactams. SUBSTANCE: oligomers having end 
hydroxy groups are reacted with iso- 
(tere)phthaloyl-bis-$$$-caprolactam during 



heating in the presence of 
tetrabutyoxytitanium in amount of 0.01-0.02 
mole/1 of reaction mixture for 10-15 
minutes. EFFECT: more efficient preparation 
process. 2 tbi 
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M3o6peTeHMe othocmtca k o6jiacTM xmmmm 
BbicoKOMOJieKyjiflpHbix coeAMHeHnCi, a TOMHee k 
o6jiacTM nojiyHGHMfi npenojimviepoB Ha ocHoee 

npOCTblX acjDHpOB, AUGHOB M CHJlOKCaHOB c 

KOHi^BBbiMn MMMAHbiMM rpynnaMM. 

l/l3o6peTeHne HanBonee 3ctDc(DeKTMBHO MO>KeT 
6biTb ncnojibsoBaHO Anfi nonyneHb^?! 

MaKpOMOneKHflpHblX aKTMBBTOpOB aHMOHHOM 

nojiMMepkiaai^MM JiaKiaMOB npv\ CMHreae 
6jioKcononMMepoB RIM-MeroAOM, a raioKe atia 
nojiyMeHMfl perynfipHO-HepeflyioLi^Mxcp 
cxsnojiuiaMMAOB. 

MasecTeH cnoco6 nonyMeHna npenonrnviepoB 
c KOHueBbiMM MMMAHbiMM rpynnaMM nyreM 

BaaMMOAeRCTBMfl OJlMrOMepOB C KOHL\eBblMM 

rMApoKCMJibHbiMM rpynnaMM Ha ocHose npocTbix 

SCjDHpOB, AUSHOB, CMJIOKCaHOB M AP- C 

AMxnopaHrMApnAaMM m30- m Tepecj3TaneBOM 
KMcnoT. npoL\ecc BeAYT b pacTBope b 
npMcyrcTBMM rpMSTMnaMMHa b KaMecTBe 
aKL^enropa oGpaayioiAeC^cfl cojiahom KucnoTbi c 
nocneAyioiUMM BsaMMOAeMCTBMeM nonyMeHHoro 
coeAUHGHMfi c s-KanponaKTaMOM no cneAyMDii^eM 
cxeMe [1] 



CJ.COArCO-0-CCH -CH-0-3n-C0ArC0CJ. 



t ZEt.3N*HCll 



COArCO-O-CCH -CH-O-Jll- 



-COArCQ-f-TO 

OAHaKO, npMMBHeHne pacTBopnTeneM m 
Heo6xoAMMOCTb c|Di/inbTpaunM o^paayKDiAerocfl 
Ha o6enx craAMflx conaHOKMcnoro 
TpMSTMnaMMHa snaMMTejibHO ycnoKHfler 
npouecc. 

MsBecTeH cnocx36 nojiy^eHMfl npenojiMMepoB 
c KOHLteBbiMM MMMAHbiMM rpynnaMM nyreM 

B3aMMOAeMCTBMyi onuroMepoB c KOHqeBbiMn 
rMApoKCMnbHbiMn rpynnaMM na ocHOBe npocTbix 

aCpHpOB MJIM AUSHOB C aL\Mn-6MC-MMMAOM B 

npMcyrcTBMM KaranMaaropoB, sanTbiM naMM aa 
npoTOTun [2] 

PeaKL\Mfl npoBOAMTCfl no cxeMe: 



HO-<CH CH-0->Ti-HtZC7- f COArCO y- '^O 
'I 



KaranMaarop 



70- 7 CQArC0-0- C CH ^-CH-O- > Ti-COArCQY-70*2H Y-TO 
CH 

3 

B KaMecTBe KarajiMaaTopoB peaKi^MM 
3TepMcj3MKai4MM McnojibayioTcyi: 
KanponaKTaMaTbi, ranoreHMflbi u^enoMMbix 
MeTannoB, MarHM?i, L\MHKa, KanbiJ,Mfi, anioMMHMfl 
[2] AnnMppojiMAOHar MarHMfl [3] 
MarHMi^ranoMAKanpojiaKTaM, MeraHOJiflT HarpMS 
[4] xnopMAbi, Kap6oKCMnaTbi, ai^eTMJiai^eTOHaTbi 
6epMnnMyi, Marnnji, KanbiJ,Ma, 6apM?i, 6opa, 
anfOMUHMfi, i^MHKa, KaflMUjq [5] 

OAHaKO, npMMSHeHMe HaM6onee aKTMBHbix 
KaTajiMaaTopoB (peaKTMBOB rpMHbflpa, 
MarHMM-Br-KanponaKTaMa, naKraMaroB 
LAenoHHbix m iu,enoHH03eMenbHbix MerannoB) 
yxyflLuaeT MMcrory o6pa3yK)Li4ero npenojiMMepa, 
T.K. McnonbsyeMbie coeAMHehMfl 5iBJiyiioTC5i 
TaioKe KaTanM3aTopaMM aHMOHHoPi 

nojiMMepM3aLiMM JiaKTaMOB. B stom cnyMae 
Hap^Ay c 3TepMc|3MKaL^Mef^ npenojiMMepoB 



npoMcxoAMT ojiMroMepM3ai4Mfl s-KanpojiaKiaMa, 
BbiAeJnflioiAerocfl b KanecTBe no6oMHoro 
npoAyKTa no cxeMe (1). npMMeneHMe ApyrMX 
nepeHMcneHHbix KarariMsaTopoB e CMHiese 
npenojiMMepa Tpe6yeT 6onee AnMienbHoro 
npoBefleHMfi npoL^ecca m noBbiiueHHbix (ao 
230 °C) TeMneparyp. 

SaflanePi nacToyiinero M3o6peTeHMJi 
fiBnfieTC5q paspaSoTKa nporpeccMBHoro cnoco6a 
nonyMeHMa npenorii/iMepoB c KOHi^eBbiMn 
MMMAHbiMM rpynnaMM c npMMeHeHMeM 6onee 

3C|3Ct3eKTMBHblX KOTan MSaTOpOB , 

MHTeHCMcjDMiJ,MpyK)LHMX npoiJ,ecc CMHTesa M 
npMBOflsqLUMX k o6pa30BaHMK) npoflyKTOB 
peaKi4MM, He coAep>KaLHMX oriMroMepoB 
e-KanponaKTaMa. 

PeiueHMe nocTaBJieHHOM saAaMM 

AOCTMraeicfl tgm, hto peaKLiMio aiepMcjDMKaLiMM 
npcBOAflT nyreM BaaMMOAeMciBMn ojiMroMepoB c 
KOHLieBbiMM rMAPoKCMJibHbiMM rpynnaMM c 
N,N'-M30-(Tepe)-cj3TanoMn-6MC-e-KanponaKTaMOM 
B npMcyrcTBMM TeTpa6yTOKCMTMTaHa c 
KOHLieHTpaLiMeM He 6onee 0,02 Monb/n 
peaKi^MOHHOM CMecM npM TeMneparype 
80-100 °C B TeneHMe 10-15 mmh. B 3TMX 
ycnoBM^ix npoMcxoAMT 100% aasepiueHMe 

peaKL\MM ATIJ^ BCeX MCCneAOBaHMM C KOHI^eBblMM 

rpynnaMM m mmmaob. 

TeTpa6yTOKCMTMTaH (Ti(OBu)4) 
KOMMepnecKMR npoAyicr (6). 

HM>Ke npMBOA^TCfl KOHKpeTHbie npMMepbi 
ocymecTBneHMyi M3o6peTeHMfl. 

ripMMep 1 . 

CMecb, cocTO^LAyK) M3 0,40 r (6,44 MMonb) 
3TMneHrnMKon?i m 1,00 r (6,44 MMonb) 
N-aL\eTMJi-e-KanponaKTaMa, noMeiAaioT b 
KanopMMeTpM«^ecKyfo npo6MpKy, b KOTopyio 
BBOAJiT creKnyiHHyK) aMnyny c KaTanM3aTopoM, 
pacTBopeHHbiM B N-MeTMnnMppojiMAOHe. 
npo6MpKy noMeinatoT b pa6oMyK) flMeC^Ky 
AM4)4)epeHi4ManbHoro MSOTepMMwecKoro 
MMKpoKanopMMeTpa flAK-1-1a m nocne 
TepMocraTMpoBaHMfl npM 100 °C, 
onpeAenyieMoro no BbixoAy caMonMci^a na 

nOCTOJIHHbIM ypOBeHb, CTeKTISqHHOM MeLUaJIKOM 

pa36MBaioT aMnyny c KaTanM3aTopoM. CMecb 
nepeMeiiJMBaioT m MemajiKy BbiBOAfli Ma aoHbi 
peaKUMM. rio BbiAeiiflioLAeMycfl renjiy 
oi^eHMBaioT CKopocTb M rny^MHy nporeKaHMfl 
peaKL^MM 3TepMcjDMKaL4MM. riapannenbHO npM 
pa36MBaHMM CTeKnflHHOM aMnyjibi c 
N-MeTMJinMppojiMAOHOM (6e3 KarajiMaaTopa) m 

CMSLUeHMM KOMnOHeHTOB poaKL^MM OL^eHMBaiOT 

Tennory paa^MBaHM^ aMnynbi m CMeiueHMfl, 
KOTOpyK) BbNMTaiOT Ma TenJlOTbl peaKL\MM 
paGoMero onbua. 

fljifl KOHTponsq B ps^A© onbiTOB (onbiTbi 4,1; 
Ta6n.1) npoAyKTbi peaKLj,MM nocne FMAponMsa 
ananMaMposanMCb na coAepxaHMe 

HenpopearMpoBaBiUMX mmmahnx rpynn, 
onpeAenaeMbix no KOHU,eHTpaLj,MM COOH-rpynn 
B rMAponnaoeaHHbix npoflyKrax peaKi4MM. 

KaK BMAHO M3 TaSnMi^bi 1 , cpeAM 
MccneflOBaHHbix KaTannaaxopoB 
TeTpa6yTOKCMTMTaH o6naAaeT HaM6onbiijeR 
KaTanMTMMecKof^ aKTMBHOCTbio, npeBocxoAfliAeC^ 
Mcnonb3yeMbie no nporoTMny KaranMaaropbi 
npouiecca. 

ripMMep 2. 

B 10,0 r (5 MMonb) cyxoro Jlanpcna 
2002-1 B-10, (nonMOKCMnponMneHAHon, 
MoneKyjiflpHafl Macca 2000) npM nenpepbiBHOM 
nepeMeiiJMBaHMM pacTBopaioT npM 100°C 3,64 
r (10,2 MMonb) N, 

N'-Maoct)TanoMn-6MC-e-KanponaKTaMa. nocne 
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nojiHoro pacTBopeHMfl 6MC-MMMAa reMneparypy 
noAHMMaKDT AO 100°C n npn nepeMemnBaHnn 

Ao6aBnfiK)T no Kann?iM 0,093 r (0,27 MMonb) 
TeTpa6yTOKCMTHTaHa, pacTBopeHHoro b 2 r 
pacnnaBfieHHoro e-KanponaKTaivia. Civiecb 
BbiAep>KkiBaiOT 15 mmh. 

OepaaoBaBLUnCicfl npoAyicr He coAep>KMT 
CBo6oAHbix ruApoKCunbHbix rpynn. 5RMP 13C 
noKaaan noABneHne b npoAVKre peaKL\MM 
xnM.CABura b o6nacTM 176,2 m.A- 
cooTBeTCTByjoLnero cno>KH03c)DMpHOM rpynne, 

COeAUHGHHOM C apOMaTMHeCKMM fIflpOM, 

PeayjibTaTbi aHannaa Ha coAep>KaHMe 
e-KanpojiaKjaMa, BbiAennioLi^erocn b peayjibTare 
MMMAO-cnMpTOBOi!i KOHAeHcai^MM no cxeMe "a": 



l-CO-HHCCH >BCO— ■ 



noKasbiBaKDT, mto b o6pa3yK)LAeMC?i 
npenojiMMepe coAep>KMTC5i 0,51 r (4,5 
MMOJib) e-KanpojiaiaaMa. rionyMeHHbie AaHHbie 
yKasbiBaioT na to, mto b Bbi6paHHbix ycnoBUJix 
peaKLiMM 3TepMc|DMKaiJ,HM npoieKaei npuMepno 
Ha 90% no cxeivie "a" n na 10% no cxeMe "6", 
T.e. Hepea pacKpbiTue SHAOi^nKnuMecKoCi 

MMMAHOM CB9\3V\. 

ripuMepbi 3-15. 

□puMepbi 3-14 AeMOHCTpupyKDT bjiuj^hug 
ycnoBHM CMHieaa npenonnMepoB na ochobg 
npocTbix acjDnpoB Jlanpona 2002-1 B-10, 
Jlanpona 6003-25-18 (nonnoKCMnponnneHTpMon, 
MOJieKyjinpHan Macca 6000) m Ai^eHa 
(nojineyTaAneHAHOJia CKfl-rTP 2000, 
MOJieKynnpHan Macca 2000) na neKOTopbie 



xapaKTepMCTMKM oSpasyioLAkixcn 
MaKpoMoneKyjiflpHbix aKTHBaTopoB aHuoHHoW 
nojiuiMepkiaaL^MM naKTauoB. AHannsMpoBajiMCb 
cneAyioiAMe ycnoBnyi: npupoAa, MoneKynflpHafl 
Macca n cjDyHKUMOHanbHocTb ncxoAHbix 
onuroMepoB, MonyipHoe cooTHOiiieHMe 
onMroMep/6MC-MMMA, leMnepaiypa n 
npoAon>KHTenbHOCTb cnHTeaa, KOHL\eHTpaL\Mfl 

peaKI4Mkl 3TepMC|3MKai4MM. 

l/l3 Ta6n. 2 bmaho, mto npenojinMep, 

nojiyMeHHbiM no nporornny (KaTannaaiop - 
MgBrKn, onbii 15), coAep>KHT 3HaHmenbHoe 

KOJIMMBCTBO OJlHTOMBpOB S-KanpOJiaKTaMa, MTO 

saMeTHO yxyAiuaeT SKcnjiyaTaunoHHbie 
xapaKTepucTHKM npoAyicra npn cnHTese 
6noK-cononMaMMAOB. 

McnoJibaoBaHne npeAnaraeMoro cnocoSa 
nosBOJifleT aa 10-15 mmh (no npoTOTuny ne 
Menee 30 mmh) npn 80-1 00°C (no npoTOTuny 
-20-230°C) nonyMMTb npenonnMep c KOHL^esbiMn 
MMMAHbiMn rpynnaMM, He coAep>KaiAni^ 
onuroMepoB e-KanponaKiaMa. 

Oopwiyna ii3o6peTeHMfl: 

Cnoco6 nonyMBHUfi npenonnMepoB c 
KOHLieBbiMM MMMAHbiMn rpynnaMM nyTGM 

BaaMMOAGMCTBM?! OJlMFOMepOB C KOHUeBbIMM 

TMApoKCMJibHbiMM rpynnaMM c 

Mao-(Tepe)-cj3TajioMn-6MC-e-KanpojiaKTaMOM npM 
HarpeBaHMM b npMcyTCTBMH 

MeTannopraHMMecKoro KaTannaaTopa, 

OTnMMaK)LlJ,MMCyi TSM, MTO B KaMeCTBG 

MeTannopraHUHecKoro KaTannsaTopa 
McnojibayioT TeTpa6yTOKCMTMTaH b KOJiMMecTBe 
0,01 0,02 MOJib/ji peaKL^MOHHoC^ CMecM, a 
peaKUMio npoBOAflT b TeHeHMe 10 15 mmh. 
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Ta 6/1 M 14a 1 

3TepM<t>MKauMfi am/ieHr/iMKO/in N-aueTM/inE - Kanpo/iaKTaMOM npM 100 °C a npHcyrcTSMM Kara/iM- 

SaTOpOB pa3/1liHHOk^ XklMilHeCKOf^ npMpoAW 

[ Kara/iuiaaTOp ] = 0,015 MOiib/zi.BpeMfl peaKUMM 15 mmh 



N2 n/n 


KaTa/iH3aTop 


KOHBepCMfl. % 


KOHUeHTpai4H51 MMMA- 

Hbix rpynn a npOAYK- 
rax peaKUMM, r-3KB/r 


1 


Tl(0Bu)4** 


99,9 


HBT 


2 


Mg(N-CO)2 


49,5 


2,05x10"^ 


3 


MgBrtN-CO) 


36,8 




4 




33,5 


3,0x10'^ 


5 


BeHSMMMAaaoA 


12,2 




6 


EeHSTpMaao/i 


9.1 




7 


Aii6eH3MMviAa30/iiiA 


6,3 




8 


TpM3TM/iaMMH 


5,0 





KOHBepcMio onpeAejiH/iM no Ten/iore peaKUUM (-AH =26,9 K/l^/MO/ib). 

^TeTpaOyTOKCMTviTaH bboam/im b CTeicnjiHHOCI aMny/ie. He coAep^aiueA N-MeTM/inHppo/iiiAOH. 
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